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2.   development of methods for system-wide condition monitoring; and
3.   development of better ways to monitor environmental factors and manage by-products or residuals of infrastructure operation.
NONDISRUPTIVE, NONDESTRUCTIVE, CONDITION-MONITORING TECHNIQUES
Nondestructive evaluation of the entire infrastructure is a key element in the effective management to insure maximum benefits to users and minimum costs to owners. Evaluation methods must deal with both surface and subsurface elements: e.g., street and highway and rail networks at grade, in tunnels, and on bridges; inter-modal transfer facilities (e.g., ports and airports); pipelines and cable networks; and water supply and waste-water treatment facilities.
Current condition assessments, using both visual and mechanical nondestructive evaluation methods, are meant to provide data for deciding on effective maintenance, rehabilitation, and replacement actions. Research on assessment methods could enhance timeliness and availability of information for decisionmaking. Condition assessment of structures and site characterization are considered in this section.
Structural Assessment
Research on structures is relevant to a wide range of infrastructure. Bridges and electric-power or telecommunication transmission towers are perhaps the most obvious applications, followed closely by institutional buildings. However, the design and management of water and waste containment structures, highway pavements, and tunnels and pipelines have all been substantially improved by developments in such areas as finite-method analysis, characterization of dynamic loading, and stress-strain behavior of complex materials. Much of this work is done by professionals specializing in particular types of structures or materials.
Improved maintenance and rehabilitation of pavements could significantly decrease the cost of goods transport both in terms of truck operating expense and reduction of goods damage from rough roads. The same is true for rail networks since improved maintenance and rehabilitation can prevent damaging and costly derailments. Nondestructive testing is a part of this evaluation process. The SHRP (Strategic Highway Research Program) provided impetus to methods for nondestructive pavement evaluation.1 However, effort is still needed to assess pavement condition and structural capacity. In addition, improved methods for measuring the pavement profile are needed to minimize pavement damage and optimize packaging of goods as well as to establish roughness criteria for the emerging Intelligent Vehicle-Highway Systems.2earch would be efforts to improve methods for demand anal} sis, particularly with respect to intermodal effects and consequences c uncertainty. Assessment of experience is needed to support modificatio: or replacement of currently used models and methods.ent of gross sales on research,4 or $1.025 billion. Much of this research is funded by commerciales they support) a role in enhancing supplies of clean air and water. However, the committee determined that these concerns were beyond the scope of its study.4
